: Rietveld-refined high-pressure neutron powder data. Data shown are from the first loading of the Paris-Edinburgh press, as described in the Experimental section of the main manuscript. The y-axis shows intensity in arbitrary units-all data within the same column are shown on the same scale.
Data are shown as open circles, the fitted Rietveld profile in red and the residual in blue. Tickmarks from top to bottom: black-OP ROY sample; orange-lead pressure marker; green-alumina; pink-zirconia.
The last two of these are components of the ZTA anvils used. Contributions from only the ROY sample are present in the long d-spacing range. The pressure is indicated between the corresponding plots.
Data-to-noise are notably worse for the longer d-spacing range (right column) due to a factor of four decrease in measurement statistics and the reduced neutron flux at the longer wavelengths used over this range. Top to bottom: R Bragg = 0.01815, 0.01147, 0.01558. Full fitting statistics are given in Table   S2 . Table S2 . 
DFT-derived restraints

Energy calculations
Lattice energies calculated by PIXEL appear to decrease initially, as a function of pressure (see main manuscript). Although this is counter-intuitive, this energy can be compensated for by energy penalties in molecular conformation and the work done by the pressure on the unit cell volume, such that the overall effect of pressure on Gibbs free energy (G = H − T S) is to increase it.
Starting by considering enthalpy H in terms of its constituent parts:
Therefore, the change in enthalpic contribution on increasing pressure to x GPa, from 0 GPa, is:
As P 0 V 0 = 0, then:
Taking the internal energy U from the DFT geometry optimisations, we then correct this for the energetic effects of conformation change, relative to zero pressure (calculated in Gaussian), so that:
Then the effect on the change in enthalpy, at pressure x is given by:
The effect of conformation change on internal energy and the enthalpy change on increasing pressure are plotted below, for both OP and Y forms. Note: all energies are calculated in kJmol 6 Crystallographic refinement details Table S1 : Crystallographic refinement details for all temperature points, continuing as an extension of Table 1 in the main manuscript.
Temperature / K 40 (2) 60 (2) 100 (2) 150 (2) 293 (2) a-axis /Å 7.651 (2) (7) 104.251 (8) 104.082 (8) 103.783 (6) 103.490 (8) 103.241 (7) 103.122 (7) Volume /Å (6) 2.628 (6) 3.186 (7) 3.751 (7) 5.010 (8) 5.842 (8) 9.27(16) a-axis /Å 7.2068(6) 6.9954 (5) 6.9097 (5) 6.8305 (5) 6.6919 (5) 6.6153 (5) 6.3915 (13) b-axis /Å 13.153 (2) 13.0631 (18) 13.022 (2) 12.9782 (18) 12.9085 (17) 12.8681 (15) 12.721 (7) c-axis /Å 11.3365 (16) 11.2417 (13) 11.1993 (15) 11.1656 (13) 11.0915 (13) 11.0475 (12) 10.910(6) 
